In 1965, GORDON et al.(l) first reported the laser thermal lens effect-Since then, a number of workers has studied and reviewed the physical properties of this effect and its application (2) (3) (4) (5) (6) (7) (8) (9) (10) . More recently, thermal lens spectrophotometry has been used for cqlorimetric determination of inorganic ions.DOVICH1 and HARRIS (^^) have first used a 4 mW He-Ne laser for the determinat. ion of trace levels of Cu(I1) ion with EDTA. The determination of Fe(I1) ion has been reported with bathophenanthrolinic disulfonate using an ~r + laser(12). The signal in the conventional spectrophotometer is measured indirectly as the difference between the incident and transmitted radiation. It is therefore difficult to improve the detection sensitivity of apparatus. Howere, thermal lens spectrophotometry could measure directly the absorbed radiation energy and thus achieve very high sensitivity. This is demonstrated in our study.
The laser thermal lens effect of CU(AA)~ in five organic solvents is observed using a He-Ne laser (X=632.8 nm). The time required by reaching steady state, the dependence of detection sensitivity on the position of sample in the light path and some factors influencing the effect are studied.
The experimental apparatus is shown in Fig.1 
i g h t s p o t can be observed a t t h e o p t i c a l d i s t a n c e of s e v e r a l meter from t h e sample c e l l . The l a s e r thermal(1ens) e f f e c t can be d e t e c t e d by measuring t h e l i g h t i n t e n s i t y ( i n t h e c e n t r e of t h e beam) a t Z>>z. I t can be expressed a s ( I -I,)/I, o r A I / I , , where 10 i s t h e p h o t o e l e c t r i c c u r r e n t a t t = O and I m 1s t h e p h s oe l e c t r i c c u r r e n t a t t h e steady s t a t e of thermal l e n s .
Cu(AA)2 i s preparated and puried by t h e method of r e f e r e n c e (13) .PAN-Co(ll1) -CHC13,solut~on i s preparated by t h e method of r e f e r e n c e ( 1 4 ) . A l l o t h e r s o l v e n t s a r e a n a l y t r c a l l y pure.
The following r e s u l t s a r e obtained. 1. The time required by reaching s t e a d y s t a t e i s determinated by t h e photothermal p r o p e r i t y of s o l v e n t and d i s t a n c e of
0
-COO 400 t ( n 5~
. The dependence of thermal l e n s e f f e c t of C U ( A A )~-C H C~~ on t h e p o s i t i o n of sample c e l l i n t h e l i g h t p a t h i s shown i n Fig.3. It can be seen t h a t AI/I, i s maximum a t Z=8 cm. T h i s r e s u l t i s c o n s i s t e n t with t h e c a l c u l a t e d value 8.cm.
F i g . 3 -A 1 / I m % z r e l a t i o n s h i p .
3. The absorption enhancement (E) i s s t r o n g l y af-fectea by che s o l v e n t used, l a s e r power and wave l e n g t h . Their e f f e c t s a r e shown i n Table I , Fig. 4 and 5 , r e sp e c t i v e l y .
I t can be seen from Table I and F i g . 4 t h a t t h e r e i s a . l i n e a r . r e l a t i o n s h i p between AI/I,(PA)-I and dn/dT The E i s g r e a t e r t h e more l a r g e product of d n / d t .
k-I. The E/P of water i s only 0.21 and i t s use i s l i m i t e d . Fig. 5 shows t h a t f o r a given s o l v e n t , The E depends l i n e a r l y on l a s e r power i n t h e range of lower power. 6 indicates that laser thermal effect can be used to detect trace solutes. The experimental determination of trace PAN-Co(II1) is made using a 1.2 mW HeNe laser and a 5 cm cell. The working curve is shown in Fia.7. It shows that in the range of 12-50 ppb,the curve has a good 1inearity.A minimum detectable concentration of 12 ppb Co is achieved, corresponding to 0.06 ng in in-beam volume. Later, the above apparatus is improved by using a lock-in amplifier and a 4 mW He-Ne laser. In this case a minimum detectable concentration of 1.8 ppb Co is achieved. The sensitivity is about 6 times higher than the earlier..Compared with the conventional spectrophotometric analysis of Co(II1) with PAN, the sensitivity is considerably more high.
- The study shows that laser thermal lens spectrophotometry is a new useful technique for ultratrace analysis.
